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1. A compound having the general formula 



or 




< C 5 H 4-A> 



wherein M Is z/, Hf or T1 ; 

\ ^5 H / Z-x R x^ ^ s a cyclopentadienyl ring which is 
substituted with from zero to four substituent groups R # "x M is 0, 1, 
2, 3, or 4 .denoting the degree of substitution, and each substituent 
group R is/, independently, a radical selected from a group consisting 
of C 1 -C 2 y hydrocarbyl radicals, substituted C^-C^ 
hydrocatfbyl radicals wherein one or more hydrogen atoms is replaced 
by a hauogen atom, Cj-^o h ydrocarbyl-substi tuted metalloid 
radicals wherein the metalloid is selected from the Group IV A of the 
Periodic Table of Elements, and halogen radicals or < C 5 H 4_ X R X > 
is a cyclopentadienyl ring in which two adjacent R-groups are joined 
)f4i 



forming C 4 -C 2 o ring to give a saturated or 
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unsaturated polycyclic cyclopentadflenyl ligand; 

(JR' 2 _ 2 ) is a heteroatom ligand in which J is an 
element with a coordination number of three from Group V A or an 
element with a coordination number of two from Group VI A of the 
Periodic Table of Elements, ana each R' is, independently a radical 
selected from a group consisting of C^-C 20 hydrocarbyl radicals, 
substituted Cj-CgQ hydrocarbyl radicals wherein one or more 
hydrogen atoms is replaced py a halogen atom, and "z" is the 
coordination number of the /element J; 

each 0 is, independently any univalent anionic ligand 
or or two Q's are a divaVent anionic chelating ligand; 

B is a coyalent bridging group containing a Group IV A 
or V A element; and 

Lisa J/£&is basA \Mere "w" denotes a number from 0 to 

3. 



1 2. TW compound of claljlm 1 wherein the heteroatom ligand 

2 group J el ement//is /nitrogen, phosphorous, oxygen or sulfur. 



3. thW compound of ^tarfm 6 wherein 0 is a halogen or 
hydrocarbyl radical 



4. /The compound of claim 2 wherein the heteroatom ligand 
group J elemen/ is nitrogen, 

C<T*1 



The compound of claim 1 wherein M is zirconium or 



hafnium. 



/ 

The compound of claim 1 wherein Q is independently, 
ha1ogen,/hydride, or a substituted or unsubsti tuted C^-C 2Q 
hydroca/byl , alkoxide, aryloxide, amide arylamide, phosphide or 
arylphosphide, provided that where any Q is a hydrocaryl such Q is 
different from <C 5 H 4_ X R X > or both together are an alkylidene 
or a/cyclometallated hydrocarbyl. 
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7. A catalyst system comprising: 

(A) a Group IV B trans/tion metal component of the 



formula: 



/ 



o 



or 



< C 5 H 5-y-A> 
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< JR ' 2 -l-y> 



< JR ' 2 -l-yy 




(C 5 H 5-y-A> 



wherein M is Zr, tit or Ti ; 

(C 5 H 5 _ y J^R x ) is a cyclopentadienyl ring which is 
substituted withprom zero to five groups R, "x" is 1, 2, 3 f 4 or^5 
denoting the degree of substitution, and each R is, independently, a 
radical selected from a group consisting of Cj-C^ hydrocarbyl 
radicals, substituted hydrocarbyl radicals wherein one or 

more hydrogenr /atoms are replaced by a halogen atom, C^C 2 q 
hydrocarbyl ys/ibstituted metalloid radicals wherein the metalloid is 
selected fwbm the Group IV A of the Periodic Table of Elements and 
halogen reveals or (C 5 H 5 _ y x R x > is a cyclopentadienyl ring in 
Jjacent R-groups are joined forming C 4 -C 2Q ring to 
give a s^tjirated or unsaturated polycyclic cyclopentadienyl ligand; 

l' 2 1_y) is a heteroatom ligand in which J is an 
element/ w^lth a coordination number of three from Group V A or an 
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element with a coordination number of two from /Group VI A of the 
Periodic Table of Elements, each R' is, independently a radical 
selected from a group consisting of CpC 2Q hydrocarbyl radicals, 
substituted Cj-CgQ hydrocarbyl radicals whfcirein one or more 
hydrogen atoms is replaced by a halogen ^tqm, and "z" is the 
coordination number of the element J; 

each 0 is, independently/an^ univalent anionic ligand 
or two Q's are a divalent anionic che/at/ng agent; 

"y" is 0 or>*~when w ii greater than 0; y is 1 when w 
is 0, when "y" is 1, B Vs a covaleryc b/idging group containing a 
Group IV A or V A element; 

L is a/Lewis base w#er</ "w" denotes a number from 0 to 

3; and 

( B)_/iian-a-Hmn^ane 



8. The/ catalyst/ sysftem/of claim 7 wherein the heteroatom 
ligand group J element is [niyrogen, phosphorous, oxygen or sulur. 

9. The catalyst /system of claim 13 wherein Q Is a halogen 
or hydrocarbyl radical 

10. The catalyit system of claim g^wherein the heteroatom 
ligand group J element /s nwrogen^ 

11. The cat/lyst/system of claim T^wherein M is zirconium 
or hafnium. 



12. The fifataly^t system of claim "7 wherein the mole ratio 
of A1:M is from 10:1 to/about 20,000:1. 

13. Ttfe catafiyst system of claim 7 wherein Q is 
independently halogery, hydride, or a substituted or unsubsti tuted 
C 1" C 20 h y droc / rb y 1 • yalkoxi de, aryloxide, amide arylamide, 
phosphide or/arylph6sphide, provided that where any Q is a 
hydrocaryl /uch Q /s different from < C 5 H 4_ X R X ) or both 
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_J^gettreT~are an alkylidene or^T^clometal late<riTydTot*f£y4^ 



formula 



or 



14. A process producing a compou/id represented by the 




(0R' 2 _ 2 ) 



< C 5 H 4-A> 



wherein M 1s Zr,/Hf or T1 ; 

\ ^5 H 4-^x^ * s a cyclopeot^^ny 1 r i°9 which is 

substituted with from zero to four substituent groups R, "x" is 0, 1, 
2, 3, or 4 denoting the degree of substitution, and each substituent 
group R is, independently, a radical selected from a group consisting 
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of Cj-CgQ hydrocarbyl radicals, substituted Cj-CgQ 
hydrocarbyl radicals wherein one or more/ hydrogen atoms 1s replaced 
by a halogen atom, C^-C 2Q hydrocarbyl -Substituted metalloid 
radicals wherein the metalloid 1s selected from the Group IV A of the 
Periodic Table of Elements, and halogen radicals or (CcH* R w ) 
1s a cyclopentadienyl ring 1n which/ two adjacent R-groups are joined 
forming C 4 -C 2Q ring to give a saturated or unsaturated polycyclic 
cyclopentadienyl ligand; 

(JR' Z _ 2 ) is a hetej/oatom ligand in which J is an 
element with a coordination number of three from Group V A or an 
element with a coordination nunflber of two from Group VI A of the 
Periodic Table of Elements, aira each R' is, independently a radical 
selected from a group consist^ng / 9f^E^€^ 0 hydrocarbyl radicals, 



substituted C^-C^ hydrocarh 
hydrogen atoms is repl 
coordination number 

each 0 i 
or two Q's are a divalfj 

B is a 
or V A element; and 

L is a 

3; 

con si 

metal halide with a/^ 



radicals]/ Wherein one or more 
y a halogen atom, and "z" is the 
element J; 

ndependently arfy univalent anionic ligand 
anionic chelat/ing agent; 
'alent bridgingAjroup containing a Group IV A 



'ewis base whe/e 



denotes a number from 0 to 



C(C 5 H 4-x R x ) - B -" R, M 



I ng of d Group IV B transition 
ining an anion of the formula 
and either two cations from the 
Group I A of the periodic Table of Elements or one cation from the 



.2- 



34 Group II A of the Periodic Table of Elements. 



15. Jhe process of claim 14 wherein the cation is lithium. 

1 16. / The process of claim 14^wherein the Group IV B metal 

2 halide is zirconium (IV) chloride or hafnium (IV) chloride. 



}p. The process of claim 14 wherein Q is independently 
halogen, hydride, or a substituted or unsubsti tuted Cj-CgQ 



« 
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hydrocarbyl , alkoxide, iVy] oxide, amide, arylamide, phosphide or 
aryl phosphide, provided tha/ where any 0 1s a hydrocarbyl such 0 is 
different from <C 5 H ii x R x > or both 0 together are an alkyidene 
or a cyclometal latek hydrocafbyl . 
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